Interactions between neurons and their targets during in vivo synaptogenesis.
In vivo synaptogenesis is described in a simple vertebrate system, the chick ciliary ganglion, a parasympathetic autonomic ganglion. An attempt is made to integrate anatomical, physiological and biochemical observations during synapse formation in the ganglion and in the peripheral target structures; the iris, ciliary muscle, and smooth muscle of the choroid coat. The relationship between synaptogenesis and neuron survival is explored, and it is shown that a critically timed interaction between the neuron and target organ is necessary for full neuronal maturation and survival. The existence of an active competition between neurons for survival is documented, and the possible relationship between neuronal cell death and specificity of connections is discussed.